Objective: To examine the distribution of the stages of change towards physical activity across Europe and the influence of sociodemographic variables on this distribution. Design: A cross-sectional study in which quota-controlled, nationally representative samples of approximately 1000 adults from each country completed a face-to-face interview-assisted questionnaire. Setting: The survey was conducted in the 15 member states of the European Union between March and April 1997. Subjects: The questionnaire was completed by 15 239 subjects (aged 15 years upwards). Data were weighted by population size for each country and by sex, age and regional distribution within each member state. Results: Twenty-nine per cent of subjects were in the precontemplation stage, while a similar proportion (30%) were in the maintenance stage. Ten per cent had been physically active but had relapsed recently. Considerable intercountry variation existed with Scandinavian countries tending to be lower in the precontemplation stage and southern countries tending to be higher (particularly Greece and Portugal). Men and younger subjects with a higher education level were more likely to be in the maintenance stage. Overweight and obese subjects were more likely to be in the precontemplation stage than normal-weight subjects. In terms of barriers to participating in physical activity 'not being the sporty type' was more important for those in precontemplation stages, while 'work/study commitments' was more important for those people in the maintenance stage. Conclusions: The model of the stages of behavioural change towards physical activity was able to distinguish people according to their level and attitude to physical activity. The considerable intercountry and sociodemographic variation in the distribution of stages of change suggest that targeted programmes aimed at specific subgroups in the population identified using the model may be more effective in promoting physical activity.
Physical activity is an important component for weight loss programmes to be successful 1 and is the single best predictor for successfully maintaining that weight loss 2 . In addition to generally low rates of participation in exercise at levels recommended for cardiorespiratory fitness and health, research has found that drop-out rates from exercise programmes were 50% in the first 3-6 months 3 . A lack of understanding of the knowledge and attitudes associated with taking up and maintaining exercise has hindered efforts to develop programmes which are lasting and effective 4 . While most exercise programmes are designed for people who are ready to take action to become more physically active, most people are not in this stage of readiness 5 . Thus, a major contributor to the large dropout rates from exercise programmes may be due to the mismatch between what exercise programmes are designed for (primarily action-oriented programmes) and people's level of readiness to become physically active, as most people are likely to be inactive and have little interest in becoming so 6 . Recent research on the determinants of, and interventions for, physical activity has been to utilize psychological theory to provide a framework for understanding, predicting and changing behaviour 7 . A number of psychological models of decision making have been applied to physical activity to increase the level of maintenance in exercise programmes. Such models as the health belief model and the theory of reasoned action have not been that successful in explaining exercise behaviour. The health belief model assumes that individuals who feel more susceptible to disease will be motivated to become physically active by their belief that such exercise will result in benefits that outweigh the cost. However, it has been shown that unhealthy people are even less likely to exercise in spite of feeling that physical activity would be beneficial in prevention or treating disease 8 . The theory of reasoned action suggests that attitudes towards physical activity along with social norms can predict behaviour. However, in descriptive studies of this model it was found that the theory of reasoned action predicted only one-third of exercise intentions, of which only 25% actually translated into long-term action 6 . In contrast, interventions using behaviour modification have been more successful in increasing maintenance of physical activity from 50% to 60% 6 . Successful behavioural change depends to some degree on the willingness of individuals to make the necessary changes. The transtheoretical model of stages of change suggests that when people attempt to make changes in their behaviour they move through stages of precontemplation, contemplation, decision, action and maintenance in a sequential though often cyclical and not necessarily linear manner 9 . Use of such a model has been successfully applied to intervention programmes aimed at cessation of addictive behaviours, such as drugs and smoking, which are specifically geared to individuals at a particular stage (precontemplation or contemplation) and aimed at moving them into action and maintenance 10, 11 . It has also been used successfully in specifically designed intervention programmes aimed at the adoption of healthier practices such as eating low-fat diets and increased physical activity 9, 12, 13 . Existing knowledge on the maintenance of exercise behaviour consists mainly of the benefits and barriers (perceived and real) for taking up exercise and the reasons for dropping out. Little is known about the sociodemographic factors which influence readiness to become active and the factors which could influence outcome in terms of maintaining a physically active lifestyle.
This pan-EU survey is the first of its kind to provide comparable data on the stages of change towards physical activity. The objective of this study was to explore the sociodemographic determinants of the stages of change towards physical activity in the 15 member states of the EU in order to examine how factors such as sex, age, social class, culture and current body mass index (BMI) influence which stage one is in. Such information may help those involved in promoting physical activity to develop more focused and specific intervention programmes tailored to the needs of the population of interest, as well as helping in the success of maintaining such programmes.
Methods
A questionnaire including 12 close-ended questions was developed following a workshop comprising scientists from all member states of the EU along with industry representatives and the Institute of European Food Studies (IEFS). Approximately 1000 adults (15 years old and upwards) were selected from each member state. The sample was larger in Germany (n ¼ 1250) and in the UK (n ¼ 1250). In Luxembourg, the target sample was 500. Subject selection was quotacontrolled to make samples nationally representative. In total 15 239 subjects participated in a face-to-face interview-assisted questionnaire which was conducted as part of 'Eurobus' between March and April 1997. Details of the questionnaire design, sample selection and administration have been described elsewhere in this volume 14 . The stages of change towards physical activity were assessed by a question designed to assign people to one of these stages adapted from Godin and Shephard 15 . They could also be assigned to a sixth category called 'relapse' in which subjects had been physically active in the past but who had not maintained such changes. The question consisted of seven mutually exclusive options, according to which subjects were assigned to one of the six stages of change groups as follows.
X I am currently not very physcially active and I do not intend becoming more physically active in the next 6 months (precontemplation group). X I am currently not very physically active but I am thinking about increasing my activity in the next month (contemplation group). X I am currently not very physically active but I am determined to increase my activity in the next month (decision group). X I am currently quite physically active, but I have only begun to be so in the last 6 months (action group). X I am currently quite physically active and I have been so for longer than 6 months (maintenance group). X I used to be quite physically active a year ago, but in the last few months I have been less active (relapse group). X Do not know.
For some of the analyses, mean stage of change scores were calculated as an index of the stage Stages of change to physical activity in the EU distribution as used in an earlier study 16 . Each of the stages of change groups were given a score. The scoring system was as follows:
As no interpretable value could be given to the relapse group it was excluded from the calculation of mean scores. Some cross-question analyses were conducted to examine the relationship between stages of change and attitudes to physical activity including the reasons for and barriers to participating in physical activity.
Due to the large sample size, even small differences in the order of 2-3% between groups were highly statistically significant. The main aim of this study was to examine the influence of sociocultural factors on stages of change and whether attitudes towards physical activity and the motivating factors and barriers to participating in physical activity differ according to stage of change. We were interested in sizeable differences (in the order of 10%) which would be of use in the development of tailormade intervention programmes. Such practical differences rather than statistical differences will, therefore, be highlighted in this discussion. Table 1 outlines the distribution of subjects in the 15 member states across the six stages towards physical activity. On average, almost one-third are in the precontemplation stage and one-third are in the maintenance stage. Data for the EU sample have been weighted for population size while data for individual countries have been weighted to make them nationally representative. A disproportionate number of the Italian sample (33%) did not select any of the six options in this question, so in addition to the response 'Do not know', a response 'None of the above' was made for the Italian sample. This group in the Italian sample has been excluded from all analyses for Italy and the EU as a whole. Large between-country differences were evident with three-fold differences in the precontemplation stage (Ireland and Italy 15% versus Greece and Portugal 46%) and in the maintenance stage (Greece 14% versus Ireland 47%). Comparing the mean stage of change score between countries, Ireland and the UK had the highest scores while Greece and Portugal had the lowest reflecting the high proportion of subjects in precontemplation, almost half, in Greece and Portugal.
Results
On average 10% of EU respondents were in the relapse stage; however, as in the other stages, there was considerable intercountry variation with Finland having the lowest (6%) and Sweden the highest (15%) percentage of subjects in relapse. A higher proportion of Swedish respondents in relapse, compared to the other member states, was also found in regard to stages of dietary change in an earlier study 16 . Relapse prevention is of major concern and a genuine challenge to those working in the field of behavioural modification 17 . Stages of change towards physical activity were also examined by sociodemographics (Table 2) . Males were less likely to be in precontemplation and more likely to have been active for over 6 months compared to females. An even more important distinction in the stage of change distribution is seen across age with the proportion of respondents in the precontemplation stage rising with increasing age. A similar level of decline in maintenance is seen with increasing age resulting in the youngest age group (15-24 years) having the highest mean stage of change score (3.46) and the oldest age group (65þ years) having the lowest score (2.59). Indeed subjects in the youngest age group had the highest mean stage of change score of all sociodemographic groups. An effect of education level was also apparent with subjects having a primary-level education more likely to not be considering becoming active and to be inactive compared to those with a higher level of education. The effect of sex, age and education was less pronounced on the other four stages of change: contemplation, decision, action and relapse. Looking at marital status, single people are half as likely to be in the precontemplation stage compared to those who are widowed or divorced. These results may be directly related to age since single people are more likely to be in the younger age groups and widowed/divorced in the older age groups.
Since the main sociodemographic influences were sex and age and these were most apparent in the precontemplation and maintenance stages, it was decided to examine whether such influences were consistent for the different countries in the EU (Appendix). The effect of age varied between countries in the proportion of subjects in the precontemplation stage. The greatest contrast was seen in Denmark (15-34-year-old males 7%, over 55-year-old males 39%) and Portugal (15-34-year old males 22%, over 55-year-old males 63%) while in other countries little or no effect was evident among males of different ages in the precontemplation stage (Luxembourg and the Netherlands). This lack of an effect of age for males in some countries is not apparent for females where in all 15 member states there was a rise (often two-fold) in the proportion of subjects in precontemplation between the youngest and oldest age groups.
Similar to the precontemplation stage, the effect of age is stronger than sex on the maintenance stage in the different member states. The level of decline with age among males varies widely from no change among Irish males across age to an almost four-fold decline among Portuguese males from the youngest to the oldest age group. Thus, an effect of age, sex and country was evident such that there is a 12-fold difference among those who are active (and have been for over 6 months) between 15-34-year-old Irish males (50%) and over 55-year-old Greek females (4%). Table 3 shows the distribution of stages of change according to body-weight status. This was determined by BMI and four categories were defined: underweight (BMI р 19.99 kg m -2 ); normal weight (BMI 20.0-24.99 kg m -2 ); overweight (BMI 25-29.99 kg m -2 ) and obese (BMI у 30 kg m -2 ). With increasing BMI category there is an increasing proportion of subjects in the precontemplation stage and a corresponding decrease in the proportion for subjects who are active (in maintenance stage). Just 16% of those who are obese are in maintenance while 39% of them are in precontemplation. In contrast, in the normal weight category the highest proportion of subjects are in the maintenance stage. There was no effect of BMI category on the distribution of subjects in the contemplation, decision and action stages. Table 4 shows the percentage of subjects either strongly agreeing or tending to agree with the statements 'I do not need to do more physical activity than I already do' and 'most of my friends take plenty of physical activity'. More subjects in the maintenance stage either strongly agree or tend to agree that they do not need to do more physical activity than they already do with 65% agreeing, compared to the other stages. In spite of not being very active and not planning to become so in the next 6 months almost half of those in the precontemplation stage agree either strongly or tend to agree that they do not need to do more. There appears to be a relationship between being active oneself and having most of one's friends active, with the finding that almost half of those in the maintenance stage either strongly or tend to agree that most of their friends take plenty of physical activity while only just over a quarter of those in precontemplation agree with this statement. Attitudes towards physical activity, body weight and health were examined between those in maintenance and precontemplation stages of change (Table 5) . Food, smoking and stress were the most frequently cited important influences on health among both groups. Indeed, physical activity was the only influence to differ markedly between both groups, being selected by a quarter of those in the maintenance stage and by just one-tenth of those in the precontemplation stage. Tables 6 and 7 show the main perceived motivating factors and barriers to participating in physical activity according to stage of change. 'For good health' was the perceived motivating factor selected most frequently by subjects in all stages, though the proportion was considerably lower in the precontemplation stage compared to the others. The selection of such motivating factors as 'for fun' and 'to get fit' were also considerably lower when compared to other stages. In contrast the proportion in precontemplation selecting 'do not participate' (23%) was far more than the proportion in any of the other stages (7% or less). 'To lose weight' as a motivating factor was selected more frequently by subjects in contemplation, decision and action. The most frequently selected barrier among those in precontemplation was 'not the sporty type' (42%). This perceived barrier was only selected by 9% of those in maintenance. For them the most frequently selected barrier was 'work/study commitments'. The more frequent selection of the barriers 'health not good enough', 'no energy' and 'too old' by those in the precontemplation stage compared to those in the action and maintenance stages is probably a reflection of their older age profile. 
Discussion
While the benefits of exercise are well established and recognized, trying to get inactive individuals to start exercising and active individuals to keep exercising remains the challenge in a culture that is becoming increasingly automated 18 . The need to survey what stage of change towards physical activity populations are in has been emphasized by Prochaska and Marcus 9 . Most behavioural change research and behaviour change interventions are designed for people in the decision stage (i.e. they are prepared for action). However, available research suggests that only a very small percentage of people at risk (i.e. those who are inactive) are in the decision stage 9 , most of them being in the precontemplation stage. Specific action directed towards these two stages is needed, for example helping individuals to think about changing and becoming physically active is the major challenge for those in the precontemplation stage. While for those considering becoming physically active helping them to take action is the task. In an attempt to be more successful with interventions and promotion of physical activity it is important to recognize that people differ in their motivation to become active and to tailor the counselling message according to the individual's readiness for change 18 . For this, it is necessary to examine the sociocultural determinants of behavioural change regarding physical activity.
To determine people's behavioural stage regarding physical activity, respondents were asked to select one of seven options in a question which related one's current activity level to one's attitude to physical activity. The question was modified from a questionnaire used by Godin and Shephard
15
. Answering any one of the first six options placed subjects into one of the six stages of change towards physical activity. The last option was for those who did not know which stage they were in. Data from this question in the survey provide a distribution of the stage of behavioural change towards physical activity in the EU population and also among different sociodemographic groups and in the 15 countries of the EU.
Results from this study show that almost one-third of the EU population are not considering becoming physically active while almost a further one-third believe themselves to be in the maintenance stage, having been physically active for more than 6 months. Forty-two per cent of the EU sample were in precontemplation and contemplation. This is very similar to results from a cross-sectional study by Marcus and Owen 19 in which they examined the prevalence of stages of readiness to exercise in a sample of USA workers (n ¼ 1093) and Australian workers (n ¼ 801). In both of these samples 41% were in precontemplation and contemplation. Wide geographic variation exists in the distribution of stages of change towards physical activity with a three-fold variation in the precontemplation stage between individual countries (for example Ireland 15% versus Greece and Portugal To relieve tension  29  22  31  34  31  33  32  To be out of doors  20  21  18  17  18  20  23  For good health  42  37  49  47  50  44  40  To socialize  14  11  12  12  17  17  16  To lose weight  13  11  18  20  16  10  13  For fun  31  21  33  37  38  36  36  To get fit  31  21  33  37  38  36  36  Do not participate  10  23  7  3  Ͻ 1  2  6 https:/www.cambridge.org/core/terms. https://doi.org/10.1017/S1368980099000166
Downloaded from https:/www.cambridge.org/core. IP address: 54.191.40.80, on 20 Apr 2017 at 14:41:48, subject to the Cambridge Core terms of use, available at 46%). Similar variation was evident in the maintenance stage. This variation between countries was not regionalized in that many neighbouring countries had markedly different distributions, e.g. almost half of the Portuguese respondents claimed to be in the precontemplation stage versus one-third of Spanish respondents. However, there was a tendency for Scandinavian countries to be in a later stage of behavioural change compared to the southern countries. Gender and age appear to be the most influential sociodemographic factors affecting the distribution of subjects in the various stages of change. With increasing age subjects are more likely to be in the precontemplation stage. This agrees with results from earlier studies in which older adults are less likely to be active or in the maintenance stage 8 . Women and subjects with a primary-level education are more likely to be in precontemplation whereas men and those subjects with a third-level education were more likely to be in the maintenance stage. Again, this is consistent with previous studies undertaken in the USA which found that less educated and older adults are more likely to be inactive 20 and engage in less leisuretime physical activity than the general population 21, 22 . Indeed, it is believed that a number of factors that influence participation in physical activity appear to affect women more than men 23 . Life stages or events such as adolescence or becoming a parent have been shown to have a significant impact on women's physical activity participation 23 . In all countries except Italy respondents did not have a problem selecting one of the available options (the percentage of respondents selecting 'do not know' in the EU was low at 3% and this was no different to other questions). In Italy, however, a disproportionate number (31%) were not able to pick one of the options and so a new category of 'none of the above' was assigned to this group (to distinguish them from the group selecting 'do not know'). Analyses at EU and individual country level of the data were run with and without this group in Italy and results did not differ significantly and all conclusions arising from the study remained unchanged. For example, the proportion in precontemplation in the total EU sample was 27% when the 'not selected' group was included and 29% excluding the Italian 'not selected' group. Furthermore, the relative proportions of all the stages remained unchanged with the maximum change in the precontemplation group (2%), a difference which is not statistically significant nor of practical significance. Since there were no appreciable differences in the outcome of results with or without the Italian group the authors decided to exclude them since it was not possible to assign them to any one stage. When looking at the data specific to the Italian sample, while the percentage of all stages increases with the exclusion of the 'not selected' group, the relative proportions in the various stages remains the same, i.e. there are 2-6 times as many in the maintenance stage compared to the precontemplation stage. However, since all of the respondents in the 'not selected' group were nonparticipants (assessed from another question in the survey on participation in various activities during leisure time), they are more likely to be either in the precontemplation, decision or relapse stages. Therefore, the relative proportions in the precontemplation stage in Italy is probably a bit low.
With increasing body weight (BMI category) subjects were more likely to be in the precontemplation stage. Overweight individuals have been shown to be less physically active than normal weight subjects 8 . Exercise programmes involving moderate intensity exercise such as walking may be more suitable for overweight subjects, older subjects and those with a low income, as all of these groups not only participate in less leisure-time physical activity, but also tend to participate less in vigorous activities.
Attitudes towards physical activity as an important influence on health were clearly different between people in the precontemplation and maintenance stages of change. The higher percentage of subjects who are physically active selecting physical activity as an important influence to health, compared to those who are inactive and not even considering becoming active, is similar to results from the Allied Dunbar National Fitness Survey (ADNFS) conducted in the UK 24 , in which only 47% of those classed as sedentary perceived that exercise was important to their health compared to 63% of those involved in vigorous exercise. Differences were also found in the percentage of subjects agreeing with the statement 'I do not need to do more physical activity/exercise than I already do'. Not surprisingly, agreement (those who strongly or tend to agree combined) was highest among those in maintenance (two-thirds) and lowest among those in the contemplation and decision stages (one-quarter), considering that they have thought about or made the decision to become more physically active. What was interesting was the proportion of those in precontemplation (half) who agreed that they do not need to be more physically active. This group of inactive people do not see any need to be physically active or it may be that they feel they already are doing enough. Either way it represents an important barrier for changing behaviour. Such misconception about one's behaviour has been noted in relation to dietary practices 25 , and is known to be a barrier for dietary change 26 . Further qualitative research is needed to explore this misconception about one's behaviour in regard to physical activity in an attempt to overcome such a barrier. In some ways the differences in the level of agreement to the statement 'I do not need to do more physical https:/www.cambridge.org/core/terms. https://doi.org/10.1017/S1368980099000166 activity/exercise than I already do' may be seen as validating the distribution into the various stages of change in this survey. Further internal validity was evident from the proportion of those in the maintenance stage considering physical activity to be important to health compared to those in precontemplation. By definition, the precontemplation stage comprises people who are uninterested in that specific behaviour, while those in the maintenance stage are much more health conscious and interested in the behaviour 10 . Another question in the survey sought information on participation in various physical activities in a typical recent week 27 . The percentage of subjects in precontemplation who claimed they did not participate in any activity in a recent week (54%) was far higher than the proportion of those in maintenance (6%) or in the action stage (6%). Furthermore, the two countries, Portugal and Greece, with the highest level of non-participation in physical activity also had the highest proportion of subjects in the precontemplation stage. Such internal consistency between these questions provides evidence that the transtheoretical model is able to distinguish groups with both differing attitudes and self-reported levels of physical activity. Other studies have examined the validity of the stages of exercise adoption instrument with a wellaccepted activity instrument, the seven day physical activity recall questionnaire 28 and found that the stage instrument had concurrent validity with the physical activity report questionnaire 29 . Additional studies to examine the model in relation to more objective measures of physical activity are needed.
In addition to the differing attitudes of those in various stages of change the perceived motivation factors and barriers to participating in physical activity also differed, particularly between those in precontemplation and in maintenance. For those who are considering becoming more physically active or who have just recently become physically active, 'to lose weight' is more frequently mentioned than for those in precontemplation or in maintenance. The main perceived barrier cited by those in the precontemplation stage was 'not being the sporty type'. It was considerably more important than such physical barriers as expense or lack of facilities. The idea that one needs to be 'sporty', not too old, healthy and have lots of energy to participate in physical activity is the commonly held belief among those who are not active and have no current intention of becoming so. These, therefore, could either be selected as good excuses to justify why subjects are not active or represent genuine feelings that there is a need to be young, fit and healthy to be able to participate in physical activities. Thus, in programmes to encourage people to be more physically active, not only should account be taken of the transtheoretical model to divide the population into various stages, but a knowledge of the different perceived barriers and motivating factors for participating in physical activity among these stages may be important to ensure more effective intervention. The transtheoretical model has been shown to be most helpful and successful in guiding research in the cessation of addictive behaviours 9 . Since the process of initiating physical activity could be seen as the cessation of sedentary activity this model should be useful to those involved in the promotion of physical activity.
The results of the present study on the stages of change towards physical activity suggest almost onethird of EU subjects are in precontemplation while a further one-third are in the maintenance stage. Results also show that large variability exists between the member states in the proportion of subjects in each stage. Indeed, differences between countries as well as sociodemographic groups tended to be larger with stages of change towards physical activity than with stages of change with respect to healthy eating 16 . While the effect of education was similar, that of gender and age was different between stages of change towards physical activity and healthy eating. Along with the wide degree of variability in the stages of change within each country due to sociodemographic factors, this indicates the importance of localized campaigns which are specifically targeted to groups in the population classified by stage of behaviour change and sociodemographic profile. Otherwise, promotional efforts at increasing physical activity levels in the population through getting inactive people to start being active, and active people to continue being active may not be as successful as they might be were a tailored approach to behavioural change adopted. Further qualitative research is needed to tease out the reasons and underlying influences as to why people are in the various stages of change towards physical activity.
